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@  Device  for  softening  leather  products. 

  Device  for  softening  leather  products,  particularly  shoe 
uppers,  comprising:  at  least  a  sealed  container  (1')  contain- 
ing  a  holder  (19)  for  the  product  to  be  treated,  an  air  pump, 
means  feeding  vapour  or  water  nebulized  with  compressed 
air  and  ducts  (15)  and  (16)  connecting  respectively  said 
feeding  means  and  air  pump  to  the  container. 

The  container  (1')  is  provided,  on  the  base,  with  a  box 
(11)  containing  an  electrical  resistance,  heating  rods  ar- 
ranged  on  its  periphery  (13)  and  openings  (14)  and  (16)  con- 
nected  to  the  air  pump  and  to  vapour  or  nebulized  air. 

The  holder  (19)  may  be  a  reticular  support  or  a  second 
container  having  an  upper  opening  covered  by  a  thick  layer 
(24)  of  a  compressible  elastic  material. 



The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  a  device  for  s o f t e n i n g  

l e a t h e r   p roduc t s ,   and  p a r t i c u l a r l y   shoe  u p p e r s .  

I t   is  known  t ha t   for  some  assembly  o p e r a t i o n s   however,  t h e  

l e a t h e r   p roduc ts   and  p a r t i c u l a r l y   the  shoe  uppers ,   a r e  

r e q u i r e d   to  be  so f t enend   in  order  to  make  e a s i e r   t h e  

subsequen t   p r o c e s s i n g s .  

The  known  s o f t e n i n g   p roces ses ,   which  are  g e n e r a l l u   c a r r i e d  

out  by  means  of  s u p e r f i c i a l   moi s t en ing ,   p r e s e n t   some 

undes i r ed   drawbacks.   In  p a r t i c u l a r ,   the  s u p e r f i c i a l  

moi s t en ing   of  l e a t h e r   renders   very  d i f f i c u l t ,   d i s c o n t i n u o u s  

and  i n e f f e c t i v e   the  subsequent   a p p l i c a t i o n   of  glues  o r  

t h e r m o p l a s t i c s ,   r e q u i r e d   or  the  fo l lowing   o p e r a t i o n s .  

These  p roduc t s ,   in  f ac t ,   in  order  to  gua ran tee   optimum 

per formances   must  be  app l ied   on  p e r f e c t l y   dry  s u r f a c e s .  

In  a d d i t i o n ,   the  mois ten ing   can  cause  u n d e s i r a b l e   v a r i a t i o n s  

to  the  su r f ace   s t r u c t u r e   of  t h e   l e a t h e r   which  may  be 

r e j e c t e d   as  a  d e f e c t i v e   p r o d u c t s .  

The  o b j e c t   of  the  p re sen t   i nven t ion ,   is  to  provide   a  d e v i c e  

for  the  s o f t e n i n g   of  l e a t h e r   p roduc t s ,   in  p a r t i c u l a r   shoe  

uppers ,   t ha t   consen ts   to  remedy  these  d r a w b a c k s .  

More  p a r t i c u l a r l y ,   the  ob jec t   of  the  p r e s e n t   i n v e n t i o n   i s  

to  provide  a  device  which  makes  p o s s i b l e   to  ob ta in   a  p e r f e c t  

s o f t e n i n g   of  the  l e a t h e r   p roducts ,   p a r t i c u l a r l y   shoe  u p p e r s ,  

by  m a i n t a i n i n g   p e r f e c t l y   dried  the  outer   and  inner   s u r f a c e s  

of  the  l e a t h e r   product   so  as  to  assure   a  p e r f e c t   and 

complete  adhes ion  t h e r e t o   of  the  glues  or  t h e r m o p l a s t i c s  

m a t e r i a l s .  

Another  ob j ec t   of  the  p resen t   i n v e n t i o n   is  to  provide  a  



device   for   the  s o f t e n i n g   of  l e a t h e r   p roducts   in  gene ra l ,   and 

shoe  uppers   in  p a r t i c u l a r ,   which  does  not  produce  any 

s u p e r f i c i a l   de fo rma t ion   or  v a r i a t i o n   of  the  l e a t h e r  

s t r u c t u r e   and  consen t s   an  easy  and  r e g u l a r   p r o c e s s i n g   of  t h e  

l e a t h e r   p roduc t s   in  the  succes s ive   o p e r a t i o n   p h a s e s .  

S t i l l   ano the r   ob j ec t   of  the  p resen t   i nven t ion   is  to  p r o v i d e  

a  device   for  the  s o f t e n i n g   of  l e a t h e r   products   which  i s  

s imple  and  f u n c t i o n a l   of  economic  r e a l i z a t i o n   and  s u i t a b l e  

for   p r o c e s s i n g   shoe  uppers  in  p a r t i c u l a r .  

According  to  the  p r e s e n t   i nven t ion ,   the  above  and  o t h e r  

o b j e c t s   are  ob t a ined   by  a  device  for  s o f t e n i n g   l e a t h e r  

p r o d u c t s ,   and  p a r t i c u l a r l y   shoe  uppers ,   compris ing  at  l e a s t  

a  s ea l ed   c o n t a i n e r   provided  with  at  l e a s t   two  d u c t s  

connec ted   r e s p e c t i v e l y   to  an  a i r   pump  and  to  means  f e e d i n g  

vapour  or  water  with  compressed  a i r .  

The  vapour  or  water  duct  is  a l l i g n e d   to  a  h e a t i n g   s o u r c e  

which  o p t i o n a l l y   extends   to  o ther   su r round ing   areas  of  t h e  

c o n t a i n e r .  

The  c o n t a i n e r   is  p rovided  with  an  inner   holder   which  may  be  

a  r e t i c u l a r   suppor t   for  l e a t h e r   p roducts   in  genera l   and 

p a r t i c u l a r l y   for  the  shoe  uppers ,   or  a  second  i n n e r  

c o n t a i n e r   for  the  boots  and  l egg ings ,   sea led   at  the  bo t tom 

and  provided   with  a  p e r i f e r i c a l   e l a s t i c   bo rde r ing   at  t h e  

upper  o p e n i n g .  

Said  r e t i c u l a r   suppor t   and/or   the  second  c o n t a i n e r   which  a r e  

i n s e r t e d   in to   the  c o n t a i n e r s ,   are  p r e f e r e b l y   a r ranged  on  a  

suppor t   s t r u c t u r e   which  comprises  an  emptying  gearbox,   a  

water   tank,   e l e c t r i c a l   gearbox  having  a  con t ro l   panel ,   and  

i t   is  connected   to  a  vapour  or  compressed  a i r   g e n e r a t o r .  

The  device  of  the  p r e sen t   i n v e n t i o n   can  o p e r a t e  



i ndependen t ly   or  can  be  i n t e g r a t e d   into  the  assembly  l i n e s  

of  l e a t h e r   p r o d u c t s ,   p a r t i c u l a r l y   f o o t w e a r .  

In  order  to  b e t t e r   unders t and   the  p r e s e n t   i n v e n t i o n ,   i t   i s  

de sc r ibed   in  d e t a i l   below  with  r e f e r e n c e   to  drawings  which  

i l l u s t r a t e   only  one  s p e c i f i c ,   p r e f e r r e d   and  not  l i m i t a t i v e  

embodiment,  in  which :  

-  f igure   1  r e p r e s e n t s   a  p r o s p e c t i v e   view  of  the  device  o f  

the  p r e sen t   i n v e n t i o n   provided  with  two  c o n t a i n e r s ;  

-  f i gu re   2  r e p r e s e n t s   a  schematic   view  of  the  c r o s s - s e c t i o n  

of  a  c o n t a i n e r   c o n t a i n i n g   a  supplementary   v a t ;  

-  f i gu re   3  r e p r e s e n t s   a  schematic   view  of  the  t r a n s v e r s a l  

s e c t i o n   of  the  c o n t a i n e r   of  f igure   2,  ob ta ined   by  a  p l a n e  

pass ing   through  the  l ine   I - I ;   and 

-  f i g u r e  4   r e p r e s e n t s   a  schematic   view  of  the  c r o s s - s e c t i o n  

of  a  c o n t a i n e r   c o n t a i n i n g   a  r e t i c u l a r   s u p p o r t .  

The  f i g u r e s   show  a  device  for  s o f t e n i n g   l e a t h e r   p r o d u c t s  

compr is ing   e s s e n t i a l l y   two  or  more  c o n t a i n e r s   1.  

In  the  i l l u s t r a t e d   example,  the  c o n t a i n e r s   1  are  two 

a r ranged   on  a  suppor t   s t r u c t u r e   2 .  

They  can  be  p rovided   with  independent   covers  3  which  may  be 

manually  or  a u t o m a t i c a l l y   upward  openend  around  pins  4 .  

As  an  a l t e r n a t i v e ,   the  cover  5  may  be  only  one  t u r n i n g   on 

pin  6,  and  moving  from  a  c o n t a i n e r   to  the  a d j a c e n t   one 

accord ing   to  the  o p e r a t i n g   cycle ,   as  i n d i c a t e d   by  arrow  20 

in  f i gu re   1 .  

The  use  of  only  one  cover  5  can  be  j u s t i f i e d   by  a  c o n t i n u o u s  

working  cycle ,   wherein  one  c o n t a i n e r   is  in  o p e r a t i o n   when 

the  o ther   is  open  for  the  unloading   of  the  t r e a t e d   p r o d u c t s  

and  the  loading   of  those  to  be  t r e a t e d .  

At  the  end  of  the  loading   o p e r a t i o n ,   the  f i r s t   c o n t a i n e r  



wil l   have  f i n i s h e d   the  s o f t e n i n g   o p e r a t i o n   and  so  the  c o v e r  

5  can  be  tu rned   on  the  loaded  c o n t a i n e r ,   whereas  the  open 

c o n t a i n e r   can  be  unloaded  and  r e loaded .   Each  cover  3  or  5  i s  

in  any  case  provided  with  a  p e r i p h e r a l   weather  s t r i p   7 .  

In  the  suppor t   2  are  p r e f e r a b l y   a r ranged :   a  space  8 

i n c l u d i n g   an  a i r   pump  with  the  r e l e v a n t   organs  and  

c o n n e c t i o n s   for  i t s   working,  an  e l e c t r i c a l   panel  9 

compr i s ing   a l l   the  command  organs,   the  e l e c t r i c a l   devices   o r  

e l e c t r o n i c s   for  the  au tomat ic   programming  of  the  work ing  

cyc le ,   and  a  water  tank  10  with  r e f i l l i n g   mouth  21.  The  t a n k  

10  is  connected   e i t h e r   to  the  vapour  producing  b o i l e r ,   o r  

d i r e c t l y   to  the  c o n t a i n e r s   1  t o g e t h e r   with  the  ducts  of  t h e  

compressed  a i r   produced  by  an  i n t e g r a t e d   autonomous 

compressor ,   or  by  an  e x t e r n a l   d i s t r i b u t i o n   p l a n t .  

Each  c o n t a i n e r   1  is  p r e f e r a b l y   of  c y l i n d r i c a l   form  and  

p rov ided   on  the  base,   with  a  box  or  p r o t e n s i o n   11,  which  i s  

a l so   p r e f e r a b l y   c y l i n d r i c a l ,   in  which  an  e l e c t r i c a l  

r e s i s t a n c e   12  is  i n s e r t e d .  

The  box  11  is  p rovided  in  i t s   p e r i phe ry   with  a  p l u r a l i t y   o f  

po r t s   13  wherein  h e a t i n g   rods  are  a r ranged .   The  box  11  i s  

a lso   p rovided   in  i t s   base  with  a  d i scha rge   opening  14  w i t h  

manifold   15  connected   to  the  suc t ion   pipe  of  the  a i r   pump. 

T a n g e n t i a l l y   to  the  box  11  is  provided  a  second  i n l e t  

opening  16  having  the  manifold  17  connected  to  a  v a p o u r  

p roduc ing   b o i l e r   or,  p r e f e r a b l y ,   to  a  duct  of  compressed  a i r  

and  water  coming  from  the  tank  10 .  

When  the  p r e s e n t   device  is  used  for  s o f t e n i n g   the  shoe  

uppers ,   they  are  i n s e r t e d   into  the  c o n t a i n e r s   1  placed  on 

the  r e t i c u l a r   suppor t   18.  Once  the  covers  3  have  b e e n  

c losed ,   a  high  vacuum  is  c a r r i e d   out  in  the  i n s ide   of  t h e  



c o n t a i n e r s   1,  so  as  to  remove  a i r   and  i m p u r i t i e s ,   also  from 

the  pores  of  the  l e a t h e r .  

The  vacuum  is  ob ta ined   by  means  of  a  pump  (not  i l l u s t r a t e d  

in  the  f i g u r e s )   connected  to  the  mani for ld   15  of  the  o p e n i n g  

14 .  

Through  manifold  17  and  opening  16,  into  the  c o n t a i n e r   1,  i s  

fed  water  vapour  or  water  coming  from  the  tank  10  and 

n e b u l i z e d   with  compressed  a i r .  

Nebul ized   water  is  p r e f e r r e d   since  i t   is  more  economic  t o  

p r o d u c e .  

The  n e b u l i z e d   water  or  vapour,  en te r s   t a n g e n t i a l l y   into  t h e  

lower  box  11  through  opening  16.  

The  nebu l i zed   water  f lux  under  p r e s s u r e ,   forms  a  v o r t i x  

t angen t   to  the  wal ls   of  the  i n t e r n a l   box  11  and  comes  i n t o  

c o n t a c t   with  the  e l e c t r i c   r e s i s t a n c e   12  and  i t   is  h e a t e d .  

The  hea ted   nebu l i zed   water  upwardly  moves  ccover ing   the  shoe  

uppers  which  are  placed  on  the  r e t i c u l a r   suppor t   18 .  

The  behav iover   of  the  vapour  is  the  same  as  the  n e b u l i z e d  

w a t e r .  

The  nebu l i zed   water ,   pass ing   through  r e s i s t e n c a   12,  

e v a p o r a t e s   and  p e n e t r a t e s   into  the  l e a t h e r   pores  emptied  i n  

the  p r eceed ing   phase,  while  the  outer   su r face   of  the  shoe  

uppers  and  the  r e l a t i v e   l i n i n g s   remain  dry,  due  to  t h e  

h e a t i n g   ob ta ined   in  the  c o n t a i n e r s   1  by  r e s i s t a n c e   12  and 

the  supp lementa ry   hea t ing   rods  ar ranged  in  por ts   13.  

In  t h i s   way,  the  c o u n t e r f o r t s   and  toes  of  the  shoe  u p p e r s  

are  mois tened  and  so f t ened ,   so  tha t   in  the  s u c c e s s i v e  

assembly  phases  wi l l   be  more  e a s i l y   adherab le   to  the  base  o f  

the  forms,  wi thout   folds   or  d e f e c t s .  

The  ou te r   s u r f a c e s ,   which  are  p e r f e c t l y   dry,  g u a r a n t e e   a  



s i c u r e   a p p l i c a t i o n   of  g lues   or /and  t h e r m o p l a s t i c   m a t e r i a l s .  

The  s o f t e n i n g   of  the  uppers  c a r r i e d   out  by  the  device  of  t h e  

p r e s e n t   i n v e n t i o n ,   not  only  makes  p o s s i b l e   an  e a s y  

per formance   of  the  fo lds   and  a  p e r f e c t l y   adap t ion   of  the  t o e  

and  c o u n t e r f o r t s   on  the  forms,  but  a lso  avoids  t h e  

t e m p l a t i n g   of  the  c o u n t e r f o r t s ,   s ince   the  i n t r i s i c   s o f t e n i n g  

of  the  p roduc t   is  so  as  to  f a c i l i t a t e   a  p e r f e c t   adherence  t o  

the  forms  and  the  t ack ing   of  the  so l e s ,   l eav ing   the  c o r n e r s  

p e r f e c t l y   glued  to  the  p r o f i l e   of  the  form,  w i t h o u t  

w r i n k l e s .  

As  far   as  the  s o f t e n i n g   t r e a t a e n t   of  the  boot  uppers  and 

l e g g i n g s   are  concerned,   a  d i f f e r e n t e   ho lder   19  is  u s e d .  

The  ho lde r   19  is  provided  with  f e e t s   22,  a  base  23  s i d e  

w a l l s ,   and  an   upper  opening  covered  by  a  th ick   layer   of  a  

c o m p r e s s i b l e   e l a s t i c   m a t e r i a l   24 .  

From  the  c e n t r a l   por t   of  the  e l a s t i c   l aye r   24,  the  legs  25 

of  the  boots  and  l egg ings   are  i n s e r t e d   in to   the  holder   19 

l e a v i n g   the  uppers  26  to  pro tende   towards  the  e x t e r i o r   and 

upwards .The  ho lde r   19  is  t h e r e a f t e r   i n s e r t e d   into  c o n t a i n e r s  

1 ' ,   which  are  n e c e s s a r i l y   longer   than  the  ones  used  for  shoe  

uppers   only  or,  g e n e r a l l y ,   for  l e a t h e r   p r o d u c t s .  

The  c o n t a i n e r s   1'  may  be  used  a lso  for  shoe  uppers  o r  

l e a t h e r   p r o d u c t s .  

The  uppers   26  are  s u b j e t e d   to  the  same  process   p h a s e s ,  

compr i s i ng   vacuum  and  vapour  or  nebu l i zed   water  u n d e r  

p r e s s u r e   t r e a t m e n t s .  

The  legs  25,  on  the  c o n t r a r y ,   are  p r o t e c t e d   by  means  of  t h e  

s ide   wal l s   and  the  base  23  of  the  ho lder   19  and  by  the  l a y e r  

of  e l a s t i c   m a t e r i a l   24,  which  adheres  the  necks  of  the  b o o t s  

between  the  uppers   26,  and  the  legs  25 .  



The  devices   for  s o f t e n i n g   l e a t h e r   p roducts   and  in  p a r t i c u l a r  

those  for  the  s o f t e n i n g   of  shoe  uppers  of  the  p r e s e n t  

i n v e n t i o n   may He  made  with  one  or  more  c o n t a i n e r s   1  and  1 ' .  

The  devices  provided  with  more  than  one  c o n t a i n e r   may  be 

c o n s t i t u t e d   of  a l l   the  c o n t a i n e r s   1,  a l l   c o n t a i n e r s   1' ,   o r  

of  mixed  c o n t a i n e r s .  

The  device  of  the  p re sen t   i nven t ion   for  s o f t e n i n g   l e a t h e r  

p roduc ts   and  shoe  uppers  in  p a r t i c u l a r ,   has  been  i l l u s t r a t e d  

and  desc r ibed   here in   above  accord ing   to  a  p r e f e r r e d  

embodiment  with  c o n t a i n e r s   1  or  1'  having  a  c y l i n d r i c a l  

shape  and  with  upper  opening.   I t   is  ev ident   t ha t   the  same 

i n v e n t i v e   concept   may  be  app l i ed   also  to  d i f f e r e n t   types  o f  

c o n t a i n e r s ,   for  example,  having  a  cubic,   p a r a l l e l e p i p e d   o r  

polygonal   shape  with  upper,   f r o n t a l   or  l a t e r a l   o p e n i n g .  

Con ta ine r s   1  or  1'.  may  be  also  h o r i z o n t a l l y   or  o b l i q u e l y  

o r i e n t e d   with  f r o n t a l   or  side  opening;  in  t h e s e  

a r rangements ,   both  e l e c t r i c a l   r e s i s t a n c e s   12  and  r e t i c u l a r  

suppor t   18  take  d i f f e r e n t   shapes  in  order  to  promote  t h e  

heat   r a d i a t i o n   and  to  f a c i l i t a t e   the  i n l e t   and  o u t l e t   o f  

the  p roduc ts   to  be  t r e a t e d .   P a r t i c u l a r l y ,   e l e c t r i c a l  

r e s i s t a n c e s   12  are  arranged  on  the  bottom  or  on  the  lower  o f  

the  c o n t a i n e r s   and  the  suppor t s   are  s e t t l e d   t h e r e o n .  

Moreover,  the  e l e c t r i c a l   r e s i s t a n c e s   and  the  suppor t s   a r e  

o r i e n t e d   in  a  s u b s t a n t i a l l y   p a r a l l e l   p o s i t i o n   with  r e s p e c t  

to  the  c o n t a i n e r s .  

The  p r e s e n t   device  may  be  manually  used  in  i t s   more  economic 

embodiment,  or  by  an  automat ic   con t ro l   opera ted   by  a  

programm,  which  may  be  independet   or  i n t e g r a t e d   to  t h e  

assembly  cycle  of  the  l e a t h e r   p roduc t s ,   p a r t i c u l a r l y   s h o e s .  



1.  Device  for  s o f t e n i n g   l e a t h e r   p roduc t s ,   p a r t i c u l a r l y   shoe  

uppers ,   by  a  s u p e r f i c i a l   mois ten ing   t r e a t m e n t ,   c h a r a c t e r i z e d  

in  tha t   i t   comprises   at  l e a s t   a  sea led   c o n t a i n e r   c o n t a i n i n g  

a  ho lde r   for  the  product   to  be  t r e a t e d ,   an  a i r   pump,  means 

f eed ing   vapour  or  water  nebu l i zed   with  compressed  a i r   and 

ducts   connec t ing   said  f eed ing   means  and  the  a i r   pump  to  t h e  

c o n t a i n e r   i n n e r .  

2.  Device  accord ing   to  claim  1,  c h a r a c t e r i z e d   in  tha t   i t  

comprises   at  l e a s t   a  sea led   c o n t i n e r   c o n t a i n i n g   a  ho lder   f o r  

the  product   to  be  t r e a t e d ,   an  a i r   pump,  a  vapour  p r o d u c i n g  

b o i l e r   and  ducts  connec t ing   the  b o i l e r   and  the  a i r   pump  t o  

the  c o n t a i n e r   i n n e r .  

3 .Device   accord ing   to  claim  1,  c h a r a c t e r i z e d   in  t h a t   i t  

comprises   at  l e a s t   a  sea led   c o n t a i n e r   c o n t a i n i n g   a  h o l d e r  

for  the  product   to  be  t r e a t e d ,   an  a i r   pump,  a  water  tank,   a  

compressed  a i r   g e n e r a t o r   and  ducts  connec t ing   the  water  t a n k  

with  the  compressed  a i r   g e n e r a t o r   and  the  a i r   pump  to  t h e  

c o n t a i n e r   i n n e r  .  

4.  Device  accord ing   to  any  of  the  p receed ing   c la ims,   w h e r e i n  

the  c o n t a i n e r   is  p rov ided ,   on  the  base,  with  a  box 

c o n t a i n i n g   an  e l e c t r i c a l   r e s i s t a n c e   and  hea t i ng   r o d s  

a r ranged   on  i t s   p e r i p h e r y .  

5.  Device  accord ing   to  claim  4,  wherein  the  box  is  p r o v i d e d  

with  two  openings  connected ,   r e s p e c t i v e l y ,   to  the  s u c t i o n  

pipe  of  the  a i r   pump  and  to  the  vapour  producing  b o i l e r   o r  

to  the  duct  of  a i r   compressed  and  w a t e r .  

6.  D e v i c e  a c c o r d i n g   to  claim  4  or  5,  wherein  the  o p e n i n g  

connec ted   to  the  vapour  producing  b o i l e r   or  to  the  duct  o f  

a i r   compressed  and  water  is  t a n g e n t i a l   to  the  box  w a l l .  



7.  Device  accord ing   to  any  of  the  p receed ing   c la ims,   w h e r e i n  

the  ho lder   for  the  l e a t h e r   product   is  a  r e t i c u l a r   s u p p o r t .  

8.  Device  accord ing   to  any  of  the  p receed ing   claims  from  1 

to  6,  wherein  the  holder   for  the  l e a t h e r   product   is  a  s e c o n d  

inner   c o n t a i n e r   having  a  base  provided  with  f e e t s ,   s i d e  

walls   and  an  upper  opening  covered  by  a  th ick   layer   of  a  

compres s ib l e   e l a s t i c   m a t e r i a l .  

9.  Device  accord ing   to  any  of  the  p receed ing   c la ims,   w h e r e i n  

the  c o n t a i n e r s   and  the  ho lders   have  c y l i n d r i c a l ,   c u b i c ,  

p a r a l l e l e p i p e d   or  polygonal   s h a p e .  

10.  Device  accord ing   to  any  of  the  p r eceed ing   c l a i m s ,  

wherein  the  c o n t a i n e r s   are  v e r t i c a l l y   a r ranged  with  u p p e r  

o p e n i n g .  

11.  Device  accord ing   to  any  of  the  p receed ing   claims  from  1 

to  8,  wherein  the  c o n t a i n e r s   are  h o r i z o n t a l l y   or  o b l i q u e l y  

o r i e n t e d   with  f r o n t a l   or  s ide  o p e n i n g .  

12.  Device  accord ing   to  claim  10,  wherein  the  e l e c t r i c a l  

r e s i s t a n c e s   and  the  suppor t s   are  o r i e n t e d   in  a  s u b s t a n t i a l  

p a r a l l e l   p o s i t i o n   with  r e s p e c t   to  the  c o n t a i n e r s .  
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